Influence of DNA isolation on Q-PCR-based quantification of methanogenic Archaea in biogas fermenters.
Quantitative real-time PCR (Q-PCR) is commonly applied for the detection of certain microorganisms in environmental samples. However, some environments, like biomass-degrading biogas fermenters, are enriched with PCR-interfering substances. To study the impact of the DNA extraction protocol on the results of Q-PCR-based analysis of the methane-producing archaeal community in biogas fermenters, nine different protocols with varying cell disruption and DNA purification approaches were tested. Differences in the quantities of the isolated DNA and the purity parameters were found, with the best cell lysis efficiencies being obtained by a combined lysozyme/SDS-based lysis. When DNA was purified by sephacryl columns, the amount of DNA decreased by one log cycle but PCR inhibitors were eliminated sufficiently. In the case of detection of methanogenic Archaea, the chosen DNA isolation protocol strongly influenced the Q-PCR-based determination of 16S rDNA copy numbers. For example, with protocols including mechanical cell disruption, the 16S rDNA of Methanobacteriales were predominantly amplified (81-90% of the total 16S rDNA copy numbers), followed by the 16S rDNA of Methanomicrobiales (9-18%). In contrast, when a lysozyme/SDS-based cell lysis was applied, the 16S rDNA copy numbers determined for these two orders were the opposite (Methanomicrobiales 82-95%, Methanobacteriales 4-18%). In extreme cases, the DNA isolation method led to discrimination of some groups of methanogens (e.g. members of the Methanosaetaceae). In conclusion, for extraction of high amounts of microbial DNA with high purity from samples of biogas plants, a combined lysozyme/SDS-based cell lysis followed by a purification step with sephacryl columns is recommended.